Functional interaction of the two-pore domain potassium channel TASK-1 and caveolin-3.
The two-pore domain potassium channel TASK-1 is strongly expressed in the heart and has been shown to modulate the resting membrane potential and action potential. However, little is known about the regulation of TASK-1 channels. The present study was designed to determine whether TASK-1 is modulated by caveolin-3, a primary structural protein of cardiac caveolae. Functional studies with the whole-cell voltage clamp technique showed that the expression of caveolin-3 decreased recombinant TASK-1 currents significantly in HEK293T cells, and this effect was prevented by co-expressing the dominant negative mutant caveolin-3 P104L. Immunofluorescence imaging revealed the colocalization of TASK-1 and caveolin-3. Co-immunoprecipitation analysis indicated that caveolin-3 associated with TASK-1. When co-expressed with caveolin-3 P104L, the fluorescence intensity of caveolin-3 on the cell periphery was reduced. This agrees with the functional evidence that caveolin-3 P104L prevented the inhibitory effect of caveolin-3 on TASK-1 currents, possibly via reducing the plasma membrane targeting of caveolin-3. Further, our data from cardiomyocytes suggest that TASK-1 is associated with caveolin-3. In summary, our study indicates that TASK-1 is functionally regulated by caveolin-3, possibly via association with each other on the cell surface. These results point out a novel mechanism in the regulation of TASK-1.